STAT3 inhibitor WP1066 as a novel therapeutic agent for bCCI neuropathic pain rats.
Activation of signal transducer and activator of transcription-3 (STAT3) is suggested to be critically involved in the development of chronic pain, but the complex regulation of STAT3-dependent pathway and the functional significance of inhibiting this pathway during the development of neuropathic pain remain elusive. To evaluate the contribution of the JAK2/STAT3 pathway to neuropathic pain and the potentiality of this pathway as a novel therapeutic target, we examined the effects of the STAT3 inhibitor WP1066 by intrathecal administration in a rat model of bilateral chronic constriction injury (bCCI). The pain behavior tests were performed before the surgery and on postoperative day 3, 7, 14 and 21. L4-L6 dorsal spinal cord were harvested at each time point. Both RT-PCR and Western blot were performed to evaluate the activation of JAK2/STAT3 pathway. To observe the influence of WP1066 on neuropathic pain and its molecular mechanism, WP1066 (10 μl, 10 mmol/L in DMSO) or the same capacity of DMSO as the control were applied through the intrathecal tube on the day before bCCI surgery, and on the postoperative day 3 and 5. Behavioral tests were performed to observe the therapeutic effect on mechanical, thermal and cold hyperalgesia. L4-L6 dorsal spinal cord was harvested on postoperative day fourteen, followed by RT-PCR and Western blot evaluation of the JAK2/STAT3 pathway activation. The mechanical, thermal and cold hyperalgesia of the bCCI rats were significantly decreased when compared with the Sham or the Naïve group at each postoperative time point (P<0.05). JAK2 mRNA and STAT3 mRNA were significantly increased in the bCCI rats, accompanied by SOCS3 mRNA with a similar tendency. Western blot analysis showed that JAK2 and phosphorylated STAT3 increased significantly since 3 days after bCCI. JAK2 peaked on postoperative day 14 while phosphorylated STAT3 peaked on postoperative day 7 and gradually decreased thereafter and SOCS3׳s peak level on postoperative day 3. When WP1066 were administered intrathecally, the pain behaviors of the bCCI rats were significantly improved (P<0.05). WP1066 also inhibited the mRNA level of JAK2, STAT3 and SOCS3 in bCCI rats significantly, together with the protein level of JAK2, phosphorylated STAT3 and SOCS3 on postoperative day 14 as well. Our results found that the JAK2/STAT3 pathway in the spinal cord dorsal horn was significantly activated in the bCCI neuropathic pain rats. WP1066, which inhibited the STAT3 pathway specifically, could partially alleviate the pain behavior of the bCCI rats. So it may serve as a novel therapeutic strategy against neuropathic pain.